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$y_{ij}=\mu+\alpha_{i}+\epsilon_{ij}$ $i=1,$ $\ldots,$ $I,$ $j=1,$ $\ldots,$ $J$
$\alpha_{i}\sim N(0, \sigma_{A}^{2})\text{ }\epsilon_{ij}\sim N(0, \sigma_{1}^{2})$ $S_{1}=\Sigma\Sigma(y_{ij}-$
$\overline{y}_{i}.)^{2},$ $S_{2}=J\Sigma(\overline{y}_{i}$ . $-\overline{y}..)^{2}$ y-i. $=J^{-1}\Sigma y_{ij},\overline{y}..=(IJ)^{-1}\Sigma\Sigma y_{ij}$





$a^{+}= \max(0, a)$ $X_{i}/\alpha_{i}$ $\lambda_{i}$ $(\mathrm{U}\mathrm{B})$









$\alpha_{i}>1$ $\lambda_{i}$ \lambda i-l $=\theta_{i}$
$(\alpha_{i}-1)/x_{i}$






$\theta_{i}$ , $\hat{\theta}_{i}$ ,
2. $\mathrm{M}\mathrm{L}\mathrm{E}$
$X_{i}\sim Gamma(\alpha_{i}, \lambda_{i}),$ $i=1,2$
$f_{\lambda}:(x_{i})=x_{i}^{\alpha_{i}-1}\lambda_{i}^{-\alpha}:e^{-x_{i}/\lambda_{i}}/\Gamma(\alpha_{i}))$ $0<x_{i}<\infty$
$\lambda_{i}$ \lambda 1 $\leq\lambda_{2}$
$c_{1}\geq 0,$ $c_{2}\geq 0$ $c_{1}.\lambda_{1}+c_{2}\lambda_{2}$
149









$W\sim Gamma(\alpha_{1}+\alpha_{2},1)$ $Z\sim Beta(\alpha_{1}, \alpha_{2})$
$\mathrm{W}$ $\mathrm{Z}$
$X_{1}=\lambda_{1}WZ_{\text{ }}X_{2}=\lambda_{2}W(1-Z)$ \Delta R $=E\{h(Z)\}$
$h(z)=- \frac{(c_{2}’-c_{1}’)\lambda_{2}b(\alpha_{1}+\alpha_{2})(z-d)^{+}}{\sum_{i=1}^{2}c_{i}\lambda_{i}}+\log(1+\frac{(c_{2}’-c_{1}’)\lambda_{2}b(z-d)^{+}}{c_{1}’\lambda_{1}z+d_{2}\lambda_{2}(1-z)})$ ,
$b= \frac{\alpha_{2}\lambda_{1}+\alpha_{1}\lambda_{2}}{(\alpha_{1}+\alpha_{2})\lambda_{2}}\text{ }d=\frac{\alpha_{1}\lambda_{2}}{\alpha_{2}\lambda_{1}+\alpha_{1}\lambda_{2}}$
{ $4\geq d_{1}$ $z\geq d$ { $h(z)\geq 0$















1 $+ \frac{(c_{2}’-c_{1}’)\lambda_{2}b(z-d)}{c_{1}’\lambda_{1}z+d_{2}\lambda_{2}(1-z)}\geq 0$
$\frac{1}{d_{1}\lambda_{1}z+d_{2}\lambda_{2}(1-z)}-\frac{\alpha_{1}+\alpha_{2}}{\sum_{i=1}^{2}c_{i}\lambda_{i}}$
$= \frac{\sum_{i=1}^{2}c_{i}\lambda_{i}-(\alpha_{1}+\alpha_{2})(c_{1}’\lambda_{1}z+c_{2}’\lambda_{2}(1-z))}{(c_{1}’\lambda_{1}z+c_{2}’\lambda_{2}(1-z))(\sum_{i=1}^{2}c_{i}\lambda_{i})}\geq 0$ (2)
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$-X_{\text{ }}$ (2) $c_{2}’\geq c_{1}’$
$1>z\geq d$ (




( $4\geq d_{1}$ $1>z\geq d$ ( $g(z)$
( $h(z)\geq.0$ {
$\lambda_{1}(c_{1}=1, c_{2}=0)$
2. \lambda 1 $\leq\lambda_{2}$ $\lambda_{1}$ $\hat{\lambda}_{1}$ $x_{1}/\alpha_{1}$
: $c_{1}=1(c_{1}’= \frac{1}{\alpha_{1}}),$ $C2=0$
$h(z)= \frac{\lambda_{2}b(\alpha_{1}+\alpha_{2})(z-d)^{+}}{\alpha_{1}\lambda_{1}}+\log(1-\frac{\lambda_{2}b(z-d)^{+}}{\lambda_{1}z})$












$z\geq d$ { $h(z)$ z ( $h(z)\geq$
$0$














( $z\geq d$ ( $c_{1}’>4$ $c_{2}’\lambda_{2}>c_{1}’\lambda_{1}$
$k(z)<0$ (
3.
$X_{i}\sim\Gamma(\alpha_{i}, \lambda_{i}),$ $i=1,2$ \lambda 1 $\leq\lambda_{2}$
,\mbox{\boldmath $\theta$}i $=\lambda_{i}^{-1}$ $\theta_{i}$





4. \mbox{\boldmath $\theta$}1 $\geq\theta_{2}$ $c_{1}\hat{\theta}_{1}+c_{2}\hat{\theta}_{2}$ $c_{1^{\frac{\alpha_{1}-1}{x_{1}}}}+c_{2^{\frac{\alpha_{2}-1}{x_{2}}}}$
$c_{1}=0$ $c_{2}=0$
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$l_{1}=\alpha_{2}\theta_{2}+(\alpha_{1}-1)\theta_{1_{\text{ }}}l_{2}=(\alpha_{2}-1)\theta_{2}+\alpha_{1}\theta_{1\backslash }k_{1}=((\alpha_{1}-1)\theta_{1})/l_{1_{\text{ }}}$
$k_{2}=( \alpha_{1}\theta_{1})/l_{2_{\text{ }}}w_{1}(z)=\frac{d_{1}\theta_{1}(1-z)}{d_{1}\theta_{1}(1-z)+d_{2}\theta_{2}z}\text{ }w_{2}(z)=\frac{d_{2}\theta_{2}z}{d_{1}\theta_{1}(1-z)+d_{2}\theta_{2}z}\text{ }$
$d_{i}=(\alpha_{i}-1)c_{i},$ $i=1,2$












$\frac{(\alpha_{1}+\alpha_{2}-1)\theta_{1}\theta_{2}z(1-z)(c_{1}+c_{2})}{(z\theta_{2}+(1-z)\theta_{1})(d_{1}\theta_{1}(1-z)+d_{2}\theta_{2}z)}$ , $k_{2}\leq z\leq 1$
$\frac{(\alpha_{1}+\alpha_{2}-1)\theta_{1}\theta_{2}z(1-z)c_{1}}{(z\theta_{2}+(1-z)\theta_{1})(d_{1}\theta_{1}(1-z)+d_{2}\theta_{2}z)}+w_{2}(z)$ , $k_{1}\leq z\leq k_{2}$








( $c_{1}=0$ ( $c_{2}=0$ $s’(z)\geq 0$ {
$z\geq k_{1}$ ( $s(z)$ ( $s(z)\geq 0$ [
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